► As compared with other reviews, this systematic review succeeded in inventorying and documenting all known interventions to prevent and de-escalate aggression against doctors. ► The literature search was performed through a wide range of available medical databases. Research in this area requires quantitative as well as qualitative methodological approaches and therefore both types of publications were included, focusing on violent incidence rates and on the why and how an intervention could work. ► The review failed to gather sufficient numerical data to perform a meta-analysis.
AbStrACt
Objective Data extraction and synthesis The selected intervention studies were grouped into quantitative and qualitative studies. Systematic reviews were reported separately. For each study, the design, type of intervention and key findings were analysed. Quality rating was based on Grading of Recommendations, Assessment, Development and Evaluation (GRADE) and GRADE-Confidence in the Evidence from Reviews of Qualitative Research (CERQUAL). results 44 studies are included. One randomised controlled trial (RCT) provided moderate evidence that a violence prevention programme was effective in decreasing risks of violence. Major risk factors are long waiting times, discrepancy between patients' expectations and services, substance abuse by the patient and psychiatric conditions. Appropriate workplace design and policies aim to reduce risk factors but there is no hard evidence on the effectiveness. One RCT provided evidence that a patient risk assessment combined with tailored actions decreased severe aggression events in psychiatric wards. Applying de-escalation techniques during an aggressive event is highly recommended. Postincident reporting followed by root cause analysis of the incident provides the basic input for review and optimisation of violence prevention programmes.
Conclusions This review documented interventions to prevent and de-escalate aggression against doctors. Aggression against physicians is a serious occupational hazard. There is moderate evidence that an integrated violence prevention programme decreases the risks of patient-to-worker violence. The review failed to gather sufficient numerical data to perform a meta-analysis.
A large-scale cohort study would add to a better understanding of the effectiveness of interventions.
IntrODuCtIOn
Aggression against physicians including verbal, physical and psychological aggression is a well-known and serious occupational hazard. The prevalence of violence in healthcare is extensively documented in various settings and populations. Subjective interpretation of violent behaviour and under-reporting of workplace violence is consistently cited in literature.
A large, nationwide Australian study Balancing Employment and Life (MABEL) reported on the 12-month prevalence of verbal or written and physical aggression in Australian clinical medical practice: 70.6% of 9951 Australian doctors had experienced verbal or written aggression and 32.3% had experienced physical aggression in the previous 12 months. The 12-month prevalence of aggression towards general practitioners (GPs) was 54.9% for verbal aggression and 23.4% for physical aggression. 1 In a survey in the UK 78% of all GPs experienced at least one verbal incident in the previous 2 years. 2 A recent cross-sectional study among Flemish GPs showed that only about 5% never encountered aggression. In most cases, the aggression was verbal, however, about 20% of the GPs reported physical aggression and almost 8% reported sexual aggression. 3 A recent nationwide German survey reported that 91% of GPs had faced Open access aggression at least once in their career and 73% in the previous 12 months. 4 Typically, the highest rates of physical aggression were found in emergency departments (EDs) and in psychiatric units. A recent systematic review and meta-analysis showed a pooled incidence of 36 of every 10 000 patient encounters in the ED of which 44% was associated with drug and alcohol exposure. 5 More than a quarter of emergency physicians reported that they were victims of physical assault in the past year. 6 A large randomised controlled trial (RCT) in a hospital setting identified between 8 and 15 reported violence events per 100 full-time equivalent staff members per year. 7 In the healthcare setting, the most common type of workplace violence is where the aggressor is a patient or a relative of the patient. These events are categorised in literature as 'type II workplace violence'. Exposure to workplace violence can lead to physical and psychological injury, reduced job satisfaction and detachment, and affect the quality of care.
Although the impact of workplace-related aggression is considerable and well documented, there is no systematic evidence on how to prevent, intervene and approach hazardous situations. Despite the heterogeneity in scientific and event reports about workplace-related violence, there is consensus that safety action plans should be established and implemented. Therefore, the primary research question in this study is: 'What are interventions to prevent aggression against doctors in general and against the general practitioner in particular?'.
MEthODS
This systematic review is performed according to Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. 8 The risk of bias for randomised controlled studies was assessed and reported using the Cochrane classification scheme for bias. 9 Eligibility and inclusion criteria Abstracts published in English between January 2000 and April 2019 were screened for inclusion. Eligible studies focused on prevention of type II workplace violence: verbal, physical and psychological aggression from a patient or a patient's relative towards a healthcare worker. Studies focusing on 'aggression' by co-workers were excluded.
Qualitative and quantitative intervention studies were included. Systematic reviews and reviews on prevention strategies were included. Single case reports or opinion articles were excluded.
The target population was defined as healthcare workers in general healthcare, psychiatric departments, EDs, emergency primary care, general practice. Eligible interventions were focusing on risk factors, workplace violence prevention or strategies to reduce workplace violence. Comparison was defined as usual care and as strategy in case of reporting of a hazardous situation.
For evaluation of the effectiveness of interventions, the primary outcome was patient aggression towards healthcare workers. Secondary outcomes were risk factors, staff knowledge, staff skills and early detection of aggressive behaviour. The major findings were extracted and discussed as per the type of intervention.
Search strategy
Databases used were Pubmed, Embase, Turning Research into Practice (TRIP), Cochrane and Psycharticle with different search strategies (online supplementary appendix). The following search terms/Mesh terms were used: aggression, violence, physician, doctor, workplace, prevent*, strateg*, intervent*, general practitioner, health care. The reference list of articles was scanned additionally. A separate search was performed on Google Scholar and www. guideline. gov using the same search terms.
Data collection and analysis
The selected intervention studies were grouped into two groups: quantitative and qualitative studies. Systematic reviews were reported separately. For each selected study, the design, type of intervention and key findings were analysed. A level of evidence was attributed to each quantitative study based on the Oxford 2011 Levels of Evidence. 10 Quantitative studies were rated according to GRADE. 11 12 For qualitative studies the GRADE-CER-QUAL approach was used to assess quality. 13 Patient and public involvement Patients were not actively involved in this literature research. In a prior master thesis research, need assessment was conducted in general practice.
rESultS
The total harvest of articles is presented in (online supplementary appendix 1). In total 105 full-text articles were read and assessed for eligibility. Forty-four studies (15 quantitative studies, 15 qualitative studies, 7 systematic reviews and 7 reviews) were included in this review (figure 1).
Summary of results
The results of the quantitative studies are presented in table 1, the results of the qualitative studies in table 2 . Table 3 summarises the systematic reviews and other reviews. Table 4 gives an overview of frequently cited guidelines. Table 5 summarises the factors that may increase the risk of workplace violence.
Studies reporting on interventions
The interventions most frequently discussed and evaluated are grouped. The first group of interventions was labelled as pre-event preventive measures: components of an integrated violence prevention programme. The second group was labelled as interventions taking place during a violent event: applying de-escalation techniques and activating specific violence emergency procedures. The third group was labelled as postincident interventions: incident reporting followed by root cause analysis of the incident and review of the violence prevention policy.
Pre-event preventive measures
Under this label two types of interventions were identified: violence prevention programmes and risk assessment and control measures.
Violence prevention programmes
A variety of violence prevention programmes has been developed in order to prevent workplace violence and to manage and mitigate the impact of violence at work. All programmes propose an integrated approach incorporating basic elements such as a worksite risk analysis, hazard prevention and control measures, safety training and education, violent event reporting and evaluation. Some programmes explicitly apply the Plan-Do-Check-Act model of continuous quality improvement.
Arnetz et al investigated in a large RCT the effect of the Plan-Do-Check-Act model through a data-driven worksite-based intervention in 41 units across seven US hospitals over a period of 5 years. 7 The study provided moderate evidence of this approach in decreasing risks of patient-to-worker violence and related injury at 6 months postintervention: the incident rate ratio (IRR) of violent events was significantly lower in intervention units compared with control units (IRR 0.48, 95% CI 0.29 to 0.80). However, this effect was not confirmed over time during the 24-month follow-up period. At that time, only violence-related injury was lower in intervention units compared with control units (IRR 0.37, 95% CI 0.17 to 0.83). Lipscomb et al evaluated in a 4-year study the impact of the implementation of the Occupational Safety and Health Administration (OSHA) guidelines and compared three intervention groups with three control groups in mental health facilities. 14 Both the intervention and the control groups implemented safety preventions but the control group did not benefit from the additional support of the project team on violence prevention. The staff reported in both groups significant improvements in OSHA elements: management commitment, employee involvement and hazard assessment, and hazard control activities. Intervention facilities also reported significant ► Significant increase in threats of assault in the intervention group (+98%, p<0.001), a non-significant increase in the comparison group (+47%, p=0.08).
► Remark: both the intervention and the comparison groups did implement safety preventions but the comparison groups did not benefit from the support of the team resources of the worksite violence study.
Continued
Open access ► Available staff: extra person during home visit when needed (44%), more then one person on duty (30%). ► Reception design with glass barrier (86%), view to entrance (62%) and waiting rooms (72%). ► Consulting room set-up: alternative exit (59%), quick entrance/exit for staff (46%), patient not sitting between clinician and door (29%). ► Electronic safety systems: alarm on medical radio network (74%), automatic door lock (54%), portable alarm (28%), CCTV camera (28%), and so on.
► Training (40%). ► Reporting: monitor and follow-up of violence episodes (75% ► Information support: positive effect on variance of (3%-6%) emotional well-being, no effect on other outcomes (very low).
No effect on: fear of future violence and job neglect. ► Men are more likely than women to consider workplace violence as part of the job (34% vs 23%) and perceived a taboo (54% vs 42%).
Ifediora
► Staff with more than 15 years of work experience are more likely to tolerate workplace violence as part of the job.
► Organisational factors: colleague and employer support, training, zero tolerance policy contribute to normalisation of violence but decrease the likelihood of taboo. ED, emergency department; GP, general practitioner; RCT, randomised controlled trial. ► Establish verbal contact: Only one person verbally interacts with the patient. Introduce yourself to the patient and provide orientation and reassurance, explain that you are there to keep him safe and make sure no harm comes to him or anyone else.
► Be concise and keep it simple, use short sentences, give the patient time to process and respond. ► Repetition is essential to successful de-escalation, repeat your message until it is heard, set limits and offer choices, listen actively to the patient and agree with his position whenever possible.
► Identify wants and feelings: use free information to identify wants and feelings. Listen closely to what the patient is saying, use active listening and Miller's law: you must assume that what the other person is saying is true and try to imagine what it could be true of, this makes you less judgemental and the patient will sense that you are interested in what he is saying and this will improve your relationship.
► Agree with the patient as much as possible or agree to disagree. ► Lay down the law and set clear limits: establish basic working conditions: communicate these in a matter-of-fact way and not as a threat. This requires that both patient and clinician treat each other with respect. Limit setting must be reasonable and done in a respectful manner. Coach the patient in how to stay in control.
► Offer choices and optimism. Be assertive and propose alternatives to violence. Offer realistic things that will be perceived as acts of kindness such as blankets, drinks. Broach the subject of medication when needed and offer choices to the patient. The goal is not to sedate but to calm down.
► Debrief the patient and staff. 31 Wilson et al 51 ► Antipsychotics are indicated as first-line management of acute agitation with psychosis of psychiatric origin. ► When an antipsychotic is indicated for treatment of agitation, certain SGAs (such as olanzapine, risperidone or ziprasodone), with good evidence to support their efficacy and lack of adverse events, are preferred over haloperidol or other FGAs. Agitation secondary to intoxication with a CNS depressant, such as alcohol, may be an exception in which haloperidol is preferred owing to few data on second-generation antipsychotics in this specific clinical scenario.
► If haloperidol is used, clinicians should consider administering it with a benzodiazepine to reduce extrapyramidal side effects unless contraindications to use of this medication exist.' 51 Price ► Minimising the risk of working alone:
Having an efficient alarm system with adequate response time to summon someone.
Regular turning up of colleague.
► Being prepared: obtain information prior to the consultation, take precautions when facing warning signs, alerting colleagues or police in advance.
► Resolving mismatch between patient expectations and services offered: for example, clear and consistent procedures on not handing out drugs to patient and communicate these to the public. ► Reducing risk and minimising harm:
GPs strongly opposed to so-called 'fortress medicine'. GPs emphasising importance of professionalism and good communication skills to reduce risk and harm. Leaving visit schedule with someone. Check patient notes in advance. Policy adapted such that GPs use at their discretion the opportunity to be accompanied during home visits. ► Planning and training. ► Referral of patients to hospitals or other public facilities during out-of-hours service. ► Selective restriction of practice is perceived to compromise the equality of access to care principle and may lead to stigmatisation and discrimination.
► RACGP recommendations' summary of recommendation. 55 ► RACGP recognises as well as GPs right to feel and be safe as the willingness of the GP to take care of people who may have a propensity for violence rather than the zero tolerance policy.
Naish et al 34 
General practice London
Medium 30 interviews and 5 focus groups (44 people) Strategies for incident management and team organisation: ► Immediate response:
Containment and cooperation.
Aimed at managing immediate incident, preventing escalation and preserving patient-staff relationship.
► Medium-term strategies:
What lessons can a team learn from an aggressive incident?
Adequate incident recording mechanism with agreed threshold for reporting and good support system with opportunities for individual and team debriefing.
► Long-term strategies:
Improved security for protection of staff, balanced with a welcoming environment for patients. Communication skills training and improved whole team communication.
► Arrange primary care team-specific workshops to review experiences, identify systematic weaknesses and formulate solutions on an inclusive multidisciplinary basis.
► Collective formulation of protocols for managing threatening encounters. ► Identify possible medical cause. ► First choice: verbal de-escalation and environmental modification. ► Physical restraint: last resort.
1. Pharmacological treatment: calm without oversedation.Agitation with no provisional diagnosis or with no available information should be presumed to be from a general medical condition until proven otherwise.
2. The routine medical examination in an agitated patient should include a complete set of vital signs, blood glucose measurement (finger stick), determination of oxygenation level, and a urine toxicology test.
3. After treating agitation, systematic assessment of sedation levels should be performed. 4. The initial approach to a patient with agitation should always start with verbal de-escalation, environmental modifications and other strategies that focus on the engagement of the patient and not on physical restraint.
5.
Verbal de-escalation should be always used in cases of mild-to-moderate agitation, thus avoiding the need for physical restraint.
6. Physical restraint should only be used as a last resort strategy when it is the only means available to prevent imminent harm. 7. In front of risk of violence, the safety of patient, staff and others patients should be presumed. 8. If restraint and seclusion are necessary, proper monitoring and the use of quality indicators should be also undertaken. 9. In the case of physical restraint, vigilant documented monitoring should be mandatory. Vital signs should be measured every 15 min for 60 min and then every 30 min for 4 hours or until awake. 10 . Physical restraint should be removed as soon as the patient is assessed not to be dangerous anymore for him/herself and/or others.
11
. Non-invasive treatments should be preferred over invasive treatments whenever possible. 12. Agitated patients should be involved as much as possible in both the selection of the type and the route of administration of any medication. 13 . The main goal of pharmacological treatment should be to rapidly calm the agitated patient without oversedation. 14. When planning involuntary pharmacological treatment team consent should be reached and the action carefully prepared. 15. Oral medications, including solutions and dissolving tablets, should be preferred to the intramuscular route in mildly agitated patients. 16 . A rapid onset of the effect and the reliability of delivery are the two most important factors to consider in choosing a route of administration for the treatment of severe agitation.
17. In the case of agitation secondary to alcohol withdrawal, treatment with benzodiazepines should be preferred over treatment with antipsychotics.
18. In the case of agitation associated with alcohol intoxication, treatment with antipsychotics should be preferred over treatment with benzodiazepines. 19 . In mild-to-moderate agitation, and when rapid effects of medication are needed, inhaled formulations of antipsychotics may be considered.
20. The concomitant use of intramuscular olanzapine and benzodiazepines should be avoided, due to the possible dangerous effects induced by the interaction of the two medications in combination (hypotension, bradycardia, and respiratory depression).
21.
Intravenous treatment should be avoided except in cases where there is no alternative. 22 . Elderly agitated patients should be treated with lower doses: usually between a quarter and a half of the standard adult dose. 30 ► Reporting and redress: verbal assault has been shown to be a risk factor for battery. 'The broken window principle': criminal justice theory that apathy towards low-level crimes creates a neighbourhood conducive to more serious crime also applies to workplace violence.
► 'Zero tolerance policy' may prevent escalation. 20 Wax et al 56 ► Synthesis of evidence showed mostly favourable results, there were a few null findings but no findings of negative effects. ► All but one of the studies included had moderate methodological limitations. ► Despite the generally positive results on effectiveness of occupational health and safety management system interventions, the evidence is insufficient to make recommendations either in favour or against. ED, emergency department; GP, general practitioner; OSHA, Occupational Safety and Health Administration. Table 2 Continued improvement in the training element. There was no significant reduction in physical assaults in the intervention and the control groups. There was a significant increase in threats in the intervention group (+98%, p<0.001). The authors attribute this unexpected finding to an increased tendency to report less severe events. Mohr et al investigated in a longitudinal study in 138 veteran healthcare facilities the impact of the implementation of a workplace violence prevention programme. 15 Overall, there was no significant change in assault rates over time. Training led to a significant but moderate 5% reduction in standardised incidence rate. The authors argue that the large variation across the facilities and the under-reporting prior to the workplace violence prevention programme explain the results. Magnavita et al studied the effect of an aggression minimisation programme in a small-scale psychiatric unit in Italy. The interventions included changes in architecture and work organisation and training of employees. A stable and significant reduction in assault rate per employee from 0.24 to 0.04 per year was reported. 16 risk assessment and risk control measures Violence risk assessment and violence management are intrinsically connected. The risk factors can be categorised based on their source of origin: workplace design, work organisation, patient factors, physician factors and social context. Numerous studies confirmed the following items as main risk factors for aggression: long waiting times, discrepancy between patients' expectations and the services offered, alcohol or drug abuse by the patient, and psychiatric condition (table 5) .
Subsequent to the specific violence risk assessment, the next step is applying appropriate risk control measures. Changes to the physical environment and work policies are based on situational crime prevention and aim to increase the effort of criminal activity, increase the risk of getting caught, reduce the rewards of criminal activity, reduce provocations and remove excuses for disruptive and violent behaviour. 17 The proposed changes to physical environment vary across the different healthcare settings and include effective indoor and outdoor lighting, sufficient exit routes, physical barriers for receptionists, automatic door locks, video cameras, panic buttons, portable alarms and comfortable waiting areas to reduce stress. No concrete evidence exists on the effectiveness of these interventions. 6 18-21 In some emergency departments in USA, metal detectors have been installed, and although they may theoretically mitigate violence, there is no concrete evidence to support this assumption. 6 Adequate work policies include 'zero tolerance' policies, incident reporting, training of staff, adequate staffing, policies on drug prescription and storage, a roadmap when faced with aggressive behaviour and additional measures for out-of-hours services. Drugs, cash and prescriptions should be stored in locked places and in limited amounts. Long waiting times should be Open access Veiligheid voor huisartsen, toolbox 1 managed by expanding the staff during busy periods and by setting up courtesy message systems to alert patients about delay. 20 22 Some guidelines and studies propose a 'zero tolerance policy' with explicit statements and warning signs stating that violence will not be tolerated.
It is important to recognise verbal assault as a form of workplace violence since it is a risk factor for physical violence. 20 Some authors advise to restrict or withdraw access to general practice or emergency department services for patients with a history of violence. 17 However, this also might compromise the 'equality of access to care' principle and there is no evidence of the impact on violence reduction. GPs should take additional measures for after-hours house call services such as using a central dispatch centre or a shared visit schedule and tracking system. Additional support might be provided in certain circumstances or on request of the GP. Ifediora et al investigated the implementation of safety measures by GPs on after-hours call services in Australia: overall 43% of the doctors adopted protection measures and for after-hours house calls, 34% used additional chaperones or security personnel. The study did not investigate the impact of these measures on violence incidents. 23 Morken et al investigated in a cross-sectional study the implementation of 22 safety recommendations in 210 emergency primary care centres in Norway. The study provided evidence on the perceived usefulness and feasibility of the recommendations. 24 Training of staff in communication skills, violence and de-escalation techniques should be included in a comprehensive violence prevention programme. Effective training on de-escalation should focus on cognitive, affective and practical skills based improvements in behaviour and reaction in case of an assault. Self-awareness and the ability to connect interpersonally with the aggressor are crucial. Price et al investigated in a systematic review, the cognitive and affective outcome and the effectiveness of training on violence. There is currently limited evidence that this training has an effect on de-escalation of aggressive behaviour. 25 As discussed hereafter, de-escalation is a highly specialised intervention and this might explain the limited effectiveness of the training programmes. 26 With respect to patient risk factors, the risk of violence is dynamic and contextual. 27 Violence in medical healthcare is mostly impulsive and accompanied by the fightflight response although premeditated aggression also occurs. Risk assessment tools focusing on patient aggression have shown to be effective as a predictor for shortterm violence. Abderhalden et al investigated in an RCT the use of short-term risk assessment in 14 acute psychiatric wards in Switzerland. The intervention consisted of structured risk assessment twice a day followed by communication of risk scores and recommendation for actions tailored to the risk level. The study showed a significant reduction in severe events of patient aggression, a significant reduction in attacks and a significantly reduced need for coercive measures. 28 Flagging patients with a history of violent events resulted in 90% reduction in assaults by high-risk patients in veteran healthcare hospitals in USA. 29 Interventions during the event During the event of violence the following recommendations are described in the guidelines: stay calm and apply de-escalation techniques, if de-escalation fails, take care of your own safety, go away or use self-defence techniques and activate the emergency procedure (references in table 4).
The use of restrictive interventions should only be applied in accordance with pre-established protocols and in a manner that complies with the human rights.
De-escalation is, in the medical care sector and in other settings, a highly recommended component of violence prevention. Garriga et al (Table 3 ) carried out a systematic review on assessment and management of agitation in psychiatry. 30 After identification of possible medical Open access Table 5 Risk factors that increase the risk of occupational violence 4 18-22 30 33 52 54 56 60 68-71 Workplace design ► Poor delineation between staff-only area and patient area ► Lack of controls in accessing staff-only and patient areas ► Overcrowded, uncomfortable or noisy waiting rooms ► Poor access to exits, toilets and amenities ► Poor lighting, blind spots without surveillance ► Unsecured furnishings that can be used as weapons Policies and work practices ► Increased waiting times ► Poor customer services from staff ► Deficit in staffing levels or inadequate skills mix ► Working alone ► Lack of violence-prevention programmes ► Lack of staff empowerment and shared governance ► Lack of follow-up of violent episodes by management ► Poor safety culture: 'broken window principle' ► Ineffective mechanisms to warn and ultimately deny service to patients with repeated behaviours of concern ► Lack of staff training in de-escalation techniques ► Lack of staff training in aetiology and treatment of various pathologies associated with violent behaviour ► Use of physical restraints ► Mismatch between expectations and services offered: for example, demands for classified drugs ► Presence of drugs, cash or valuable items in the office ► Presence of weapons ► Refusal to provide a prescription or a sickness or disability certificate ► On-call shifts/house visits causes for agitation, verbal de-escalation and environmental modification are first-choice interventions.
As established by Richmond et al, de-escalation can be successful in less than 5 min. Non-coercive de-escalation is executed in a three-step approach: first, the patient is verbally engaged, second, a collaborative relationship is established and third, the patient is verbally de-escalated out of the agitated state. 31 De-escalation frequently takes Open access the form of a verbal loop in which the clinician listens to the patient, finds a way to respond acknowledging the patient's position and then states what he wants the patient to do. The clinician might have to repeat the loop a dozen or more times and inexperienced clinicians tend to give up. 26 Similar principles of de-escalation have also been described by Kohlrieser, a psychologist and hostage negotiator. 32 
Postincident measures
As studied by Geoffrion et al individual and organisational factors can lead to trivialisation of workplace violence, a culture of silence and under-reporting of workplace violence. Two aspects play a role in trivialisation of workplace violence: normalisation of violence as being 'part of the job' and taboo by avoiding an open discussion out of fear of being stigmatised as incompetent. Colleague and employer support, training on violence, zero tolerance policy all, contribute to normalisation of violence and decrease the likelihood of taboo. Organisations should be aware of this paradox implicitly arisen by sending the message that violence is to be expected. 33 Reflecting on incidents or performing a root cause analysis in team-specific workshops can identify systematic weaknesses and potential solutions, action plans and revision of the workplace violence policy. 34 Organisations should provide support and assistance to victims and address short-term and long-term consequences. Schat et al investigated the effect of organisational support in reducing the negative consequences of workplace violence and found a small positive effect on emotional well-being, somatic health and job-related affect but there was no effect on fear of future violence and on job neglect. 35 
DISCuSSIOn

Summary of main results
This review demonstrated that only few studies have been successful in providing evidence on the efficacy of interventions to prevent aggression against doctors and more specifically against the GP. Only one RCT provided moderate evidence that a violence prevention programme was effective in decreasing the risks of patient-to-worker violence and of related injury. 7 In contrast, longitudinal studies showed conflicting results in assault rates after implementation of a workplace violence prevention programme. 15 29 36 Appropriate workplace design and work policies aim to reduce risk factors for violence such as long waiting times and crowded waiting areas but there is a lack of evidence on the effectiveness of the interventions. 6 19-21 During the event of violence or agitation, applying de-escalation techniques is a highly recommended component of violence prevention. Physical restraint should be considered as a last resort strategy. 30 Postincident interventions such as incident reporting followed by a root cause analysis of the incident provides the basic input for review and optimisation of the violence prevention programme.
This review included quantitative and qualitative studies, focusing on violence incidence rates and on why and how an intervention works. Although there is a lack of hard evidence on the effectiveness of occupational health and safety management systems, there is a wide consensus that the implementation of a comprehensive health and safety prevention plan is the key to understanding, preventing and dealing with workplace violence. 37 As stated by James in his book Violence Assessment and Intervention: 'Preparation is critical as long as you accept that whatever you plan for and however you plan for it to occur, will never happen. Preparation is the 'primer' to get you propelled toward resolve and is important in addressing a crisis.' 38 A work site-specific violence risk assessment provides the basic input for interventions. The focus of prevention and intervention goes to both the clinician and to logistics or infrastructure. Major risk factors for violence are long waiting times, discrepancy between patients' expectations and the services offered, alcohol or drug abuse by the patient or a psychiatric condition. Specific risk control measures on the policy level to ensure adequate staffing and to reduce waiting times and training personnel in de-escalation seem rational interventions even without hard evidence.
The dynamic nature of risks feeds the issue of unintended consequences or the 'intervention dilemma'. This dilemma states that any intervention has the capacity to either reduce the risk or not affect it or even intensify the risk. 27 On the level of workplace design and work policies, 100% security will never be obtained. A balance has to be made between safety and quality of life and quality of care. 38 Some interventions proposed to increase safety might be in conflict with the goals of healthcare. For example, a zero tolerance policy or flagging patients with violent history can lead to stigmatisation of the patient and can be in conflict with patient confidentiality and the right to medical care. Implementation of overt measures such as security guards or barricades between staff and patients might impair the doctor-patient relationship, which can lead to a spiral of fearfulness and suspicion and ultimately to an increased risk on violence. Evidence suggests that individuals carrying an increased risk for violent behaviour are not violent at all times or in all situations. 19 De-escalation, if undertaken with a sincere commitment and with the goal of 'helping the patient calm himself' proved to be successful in far more cases than previously assumed and this strategy can be successful in less than 5 min. 30 31 De-escalation is a complex and time-consuming intervention and this might explain the limited effectiveness of the training programmes. 26 Under-reporting is a well-known issue in workplace violence management. It is partly due to normalisation of violence as being part of the job and to the taboo associated with complaining about violence. Under-reporting is also influenced by the interventions themselves and complicates research outcome and the interpretation of results.
Victims of type II workplace violence should be assisted and supported by their organisation and short-term and long term consequences should be addressed. 35 
A decline
Open access in frequency of assaults occurs after implementation of a peer help programme for assaulted staff. 39 The unavailability of debriefing is associated with increased reports of post-traumatic stress. 40 41 limitations The first limitation lies in the risk of bias across studies since mainly English and some French, German and Dutch publications were screened. Second, research on workplace violence is published in the traditional international medical scientific literature databases. The second limitation is the publication date, the literature search started in 2000. This starting time was chosen ad random. To compensate however for any loss of data before this date, the very comprehensive review of Runyan et al, published in the year 2000 was included in the analysis of this review. The third limitation lies in the risk of bias within studies. Only three RCTs are included in this review. 7 28 42 Performance bias, detection bias and reporting bias are present in all studies. Due to the nature of the problem and of the interventions, allocation concealment, blinding of participants and blinding of outcome is not possible. Also as discussed in this review, under-reporting and selective reporting, a wellknown issue in workplace violence, is variably present in all studies and is influenced by the intervention itself. 7 Recall bias is also present due to data collection inquiring about violent events over the past 12 months. 42 Finally, performance bias is present in all studies through various mechanisms: a medical care setting is a complex structure and organisational changes might have an impact on care quality and on safety performance and might interfere as a co-intervention. 43 Moreover, in all RCTs, the control group will always have its own safety prevention policy.
Suggestions for further research
We believe that a large and long-term cohort study could provide more insight and evidence on effective interventions to prevent aggression against the GP. Risk factors for type II workplace violence are well known but there are insufficient data on protective factors for aggression against doctors. Analysis of large data sets of a cohort should provide insight in the protective factors and effectiveness of interventions against type II workplace violence.
A yearly audit on context of aggression incidents and on the applied safety measures per general practice will add to map effective preventive measures. Basic information about recommended safety prevention measures and training on de-escalation techniques should be offered to the cohort. With respect to postevent interventions, the GPs in the study cohort could implement a shared violence incident-reporting tool.
COnCluSIOn
Aggression against physicians is a well-known and serious occupational hazard. There is moderate evidence that an integrated violence prevention programme can decrease the risks of patient-to-worker violence. Appropriate workplace design and work policies aiming to reduce risk factors and applying de-escalation techniques during an event of aggression are highly recommended. Considering that detection, reporting and performance bias are inherent to any RCT on interventions against type II workplace violence, we believe that a large cohort study would provide more evidence on the effectiveness of the interventions.
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